Tissue injury during a critical period of early postnatal development can alter pain sensitivity throughout life. However, the degree to which neonatal tissue damage exerts prolonged effects on synaptic signaling within adult spinal nociceptive circuits remains unknown. Here we provide evidence that a transient surgical injury of the hind paw during the neonatal period compromises inhibitory transmission within the adult mouse superficial dorsal horn (SDH), while the same incision occurring during the third week of life failed to evoke these long-term modifications of the SDH synaptic network. The decrease in phasic inhibitory signaling after early tissue damage reflected a selective reduction in glycine receptor (GlyR)-mediated input onto both GABAergic and presumed glutamatergic neurons within lamina II of the adult SDH. Meanwhile, neonatal incision significantly decreased the density of tonic GlyR-mediated current only in the presumed glutamatergic population during adulthood. These persistent changes in synaptic function following early injury occurred in the absence of significant alterations in the transcription of genes known to be important for glycinergic transmission. These findings suggest that aberrant sensory input during early life has permanent consequences for the functional organization of nociceptive synaptic circuits within the adult spinal cord. Ó
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Introduction
It has been estimated that $10% of all children will require a stay in a neonatal intensive care unit due to prematurity or other underlying medical conditions. Unfortunately, tissue damage represents an inevitable consequence of their medical treatment, with many infants experiencing >10 invasive procedures per day of hospitalization [7, 48] . These repeated interventions result in pain hypersensitivity that can last for weeks in the presence of the injury [14, 15, 49] .
Considerable evidence now suggests that such tissue damage during early life can also evoke more persistent alterations in pain sensitivity in both humans [20,47,56] and rodents [10, 30, 42] . It is now clear that these long-term changes in pain behaviors are observed only if the injury occurs during a critical period of development, corresponding to the first postnatal week in the rodent [28, 42, 57] . However, less is known about the cellular and molecular mechanisms that underlie these prolonged shifts in nociceptive processing following neonatal tissue damage. A better understanding of how early injury modifies the functional organization of central nociceptive circuits could provide insight into the emerging link between pediatric and adult chronic pain conditions [54, 55] .
The persistent effects of neonatal tissue injury may result, at least in part, from alterations at the level of the spinal cord, as peripheral inflammation in the neonate leads to significant changes in gene expression within the adult dorsal horn [43] . In addition, recent work suggests that the ability of early tissue damage to ''prime'' adult pain responses following repeat injury results from changes in the excitability of the dorsal horn network [5] . Indeed, in vivo electrophysiological studies have shown that mature dorsal horn neurons exhibit enlarged receptive fields and elevated spontaneous firing following injury during the neonatal period [36, 52] . However, it remains unclear whether the above changes in spinal nociceptive processing reflect prolonged alterations in synaptic signaling within the superficial dorsal horn (SDH) network.
The present findings indicate that neonatal tissue damage leads to selective deficits in phasic and tonic glycinergic signaling within spinal nociceptive circuits long after the injury has healed. These alterations may contribute to the complex, long-term changes in pain sensitivity that are observed following noxious sensory experience during early life.
